Summary. The 
Introduction
In the rat the responsiveness of the Leydig cells to LH/hCG changes throughout its development. Earlier workers (e.g. Odell, Swerdloff, Bain, Wollesen & Grover, 1974 (Nayfeh, Barefoot & Baggett, 1966; Coffey, French & Nayfeh, 1971; Ficher & Steinberger, 1971; Matsumoto & Yamada, 1973) . Moreover, little attention was paid to the fact that the size of the Leydig cell population was also changing (Knorr, Vanha-Perttula & Lipsett, 1970; Pahnke, Leidenberger & Kunzig, 1975) , and this made it difficult to distinguish between effects due to cell recruitment and changes in steroidogenic capacity on a per cell basis. When a more general steroid response was used, involving the measurement not only of testosterone but also of the 5a-reduced products of testosterone, 5a-androstan-3a,17ß-diol and dihydrotestosterone, and when responses were expressed per IO6 Leydig cells, a different picture emerged (Purvis, Clausen & Hansson, 1978b (36, 46 and 66 days) . A group of 20-day-old rats was also included for comparison. The number of rats in each group varied from 5 to 7 (in immature hypophysectomized and 20-day-old intact rats). The suspensions were prepared using techniques previously described (Purvis, Clausen, Brandtzaeg & Hansson, 1978a; Purvis et al, 1978b) with two modifications. All steps were performed in medium 199 (Flow Laboratories) and the incubation of the testes with collagenase was carried out in the presence of 0-1% bovine serum albumin (BSA) to neutralize non-specific proteolytic activity in the enzyme preparation. Cells were exposed to various concentrations of hCG (0-5-0 ng/300 ul) for 3 h. The purity of each suspension was assessed by counting nucleated cells and staining for 3ß-hydroxysteroid dehydrogenase (3ß-HSD) (Purvis et al, 1978a, b Androgen measurements In Study 1, the incubation media were assayed for testosterone and 17ß-hydroxyandrogen using techniques which have already been described (Purvis et al, 1978a, b) . The specificity of the antiserum permitted the assay of testosterone and 5a-androstan-3a,17ß-diol together. A more accurate measurement of the quantity of these two steroids in the extracts was also performed on selected samples by using the same radioimmunoassay procedures but after separation of the steroid constituents by celite chromatography. Details of this technique, including information on specificity and validation, can be obtained elsewhere (Purvis et al, 1978b) . The selected samples were those containing no hCG (i.e. basal secretion) and those containing a dose of hCG which had elicited a maximal response (5 ng/300 µ ). In all cases, steroid secretion was expressed per 106 3ß-HSD positive cells. All samples from Studies 2 and 3 were chromatographed before assay so that an accurate assessment of the 5a-androstan-3 a, 17 ß-diol: testosterone ratio could be obtained. One important aspect of these studies was to follow closely any alterations in the 5a-androstan-3a,17ß-diol ¡testosterone ratio during development. To facilitate this, data from all 3 studies were pooled. For completeness, information from 3 additional groups of rats (40, 60 and 80 days of age) was also included. For these studies also, enriched Leydig cell suspensions were exposed to saline or a maximum dose of hCG (5 ng/300 ul) and the 5a-androstan-3a,17ß-diol:testosterone ratios were determined after chromatography of the organic extracts.
Results
Effects ofage on characteristics of the steroid-response curves to various doses ofhCG (Text-fig. 3 ). However, testosterone appeared to predominate over 5a-androstan-3a,17ß-diol as Text- fig. 3 . In-vitro responsiveness of decapsulated rat testes to hCG (10 ng/ml) during the perinatal period. Testosterone was used as the response for basal (stippled columns) and stimulated (open columns) secretion. The quantity of 5a-androstan-3a,17ß-diol produced after stimulation is included for comparison (striped columns). Steroid measurements were performed after celite chromatography. All measurements were performed on pools of 5 or 6 testes/pool. the major secretory product until 15 days of age when 5a-androstan-3a,17ß-diol began to be secreted in greater quantities.
Changes in the 5a-androstan-3a,17$-diol: testosterone ratio throughout development Calculation of the 5a-androstan-3a, 17ß-diol:testosterone ratio gives an arbitrary indication of the activity of the 5a-reductase in the Leydig cells in relation to the amounts of substrate produced. When the data from the above studies were pooled there was a gradual change in the ratio during development (Text-fig. 4 ). The production of 5a-androstan-3a,17ß-diol pre¬ dominated over that of testosterone between 10 and 40 days of age but thereafter became relatively unimportant. A major increase in the proportion of 5a-androstan-3a,17ß-diol secreted occurred between 10 
Discussion
In confirmation of the previous study (Purvis et al, 1978b) (Purvis et al, 1978b) in which the dose of hCG used was 3 ng/2 ml, a concentration which gave a submaximal response in a 30-day-old rat. Thus, even small differences in sensitivity could be manifested in major differences in the quantity of steroid secreted by the Leydig cells when only one submaximal dose of hCG was used. The apparent inverse relationship between basal secretion and sensitivity of the dose-response curve (even more obvious after hypophysectomy, see below) implies that Leydig cells are primed and hypersensitive before endogenous trophic hormone secretion occurs. Subsequently, as the Leydig cell becomes more operational, its sensitivity is reduced. The reason for this change is not known but may be related to an alteration in phosphodiesterase activity (Purvis & Hansson, 1978) or to precursor availability.
The critical period for the acquisition of LH/hCG responsiveness and maximal steroido¬ genic capacity appears to be between 20 and 30 days of age. Previous work has shown this to be a particularly important time in testicular development when a number of processes are initiated, including Sertoli cell secretion (ABP secretion into the epididymis) and the first evidence of completion of the reduction division (appearance of haploid cells). This is also a period when the plasma levels of FSH (Payne et al, 1977) , LH (Gupta, Rager, Zarzycki & Eichner, 1975) and prolactin (Negro-Vilar, Krulich & McCann, 1973; Dohler & Wuttke, 1975) (Purvis, 1978) . This is not surprising in view of the influence that this hormone has on the steroidogenic enzymes (Samuels & Helmreich, 1956; Shikita & Hall, 1967 (Nayfeh, Coffey, Hansson & French, 1975 
